The presence of plasma cells in the subintimal synovium of patients with inflammatory arthropathies is thought to be indicative of local immunoglobulin synthesis. ' The proportion of the various types of immunoglobulin and the various subclasses of plasma cells in the synovium have been reported as varying in different diseases,2`4 and it has been suggested that this may be a reflection of differing underlying pathogenetic mechanisms. To date, most comparative studies have been limited by the need to use fluorescence techniques on fresh frozen tissue, thus restricting the number of cases and diseases that can be examined at any one time. Newer enzyme based immunochemical methods permit greater flexibility as they can be applied to routinely processed stored specimens, providing that the antigenic sites to be examined have not been irreversibly masked by fixation.5
In this study we used such a technique to examine the distribution of different intracellular and extracellular immunoglobulin subclasses in the synovium of patients with various different arthropathies. Samples of synovium fixed in 10% v/v neutral buffered formalin and embedded in paraffin wax were sectioned at 4 pm. One section was stained with haematoxylin and eosin in a standard way, and four serial sections were stained for immunoglobulin heavy chains using the peroxidase-antiperoxidase immunoperoxidase technique. For this 3 sections were deparaffinised and immersed in 95% v/v ethanol in water to each 100 ml of which had been added 0 3 ml of H202. They were then washed in 0-5 M Tris buffered saline pH 7 5 (TBS), transferred to distilled water at 37°C for two minutes, and then to a trypsin solution at 37°C for 20 minutes. The trypsin solution was made by dissolving 100 mg of crude porcine pancreatic trypsins (Sigma) and 100 mg of calcium chloride in 100 ml of TBS. After this the sections were washed in TBS and immersed for five minutes in a 20% v/v solution of normal swine serum in TBS. The serum was tipped off and optimally diluted primary antisera applied. The primary antibodies were rabbit 732 antihuman ax, 6, y, and p heavy chain antibodies (Dako) used at dilutions of 1/500 (a, y, and p) and 1/300 (6) in phosphate buffered saline. Sections were incubated with primary antibody in a humid chamber at room temperature for 40 minutes, washed in TBS, immersed in normal swine serum, wiped, and the secondary antibody applied. The secondary antibody consisted of a 1/50 solution of swine antirabbit immunoglobulins (Dako) in phosphate buffered saline at pH 7-4 and was applied for 15 minutes, following which the sections were washed in TBS, immersed in normal swine serum, wiped, and a rabbit peroxidaseantiperoxidase solution (1/100 dilution of Dako PAP in phosphate buffered saline) applied for a further 15 minutes. The sections where then washed in TBS and immersed in a filtered solution of 50 mg of 3,3, diaminobenzidine tetra hydrochloride (DAB) in 100 ml TBS containing 15 p1 of 100 volume H202 for five minutes. The sections were washed thoroughly in cold running tap water, counterstained with haematoxylin, dehydrated, cleared, and mounted. Primary antibody free negative controls and positive controls of chronically inflamed colonic mucosa were included in every staining run.
The number of plasma cells reacting for each of the heavy chains was counted over equivalent areas in each of the serial sections. Counting was achieved using a square eyepiece graticule, which, at a nominal machine magnification of 200 x, covered an area on the specimen of 0-25 mm2. The top of the graticule was placed at the lower margin of the synoviocyte layer (counts being taken only from beneath an intact intima), and the number of stained plasma cells within the margins of the square were counted. Fifteen adjacent squares comprised the study area. This protocol was chosen because it enabled the study area to be standardised in each biopsy; it permitted arthroscopic and full thickness biopsy specimens to be compared, and it eliminated the errors introduced by counting within acellular surface deposits of fibrin.
Results
In sections stained with haematoxylin and eosin the spectrum of synovial changes seen in the various arthropathies was similar to those reported by others.68 It was often impossible to distinguish between the various inflammatory arthropathies and to differentiate osteoarthrosis from traumatic synovitis simply by examination of the haematoxylin and eosin histology.
With the immunoperoxidase technique specific staining was seen in three sites; plasma cells, subintimal extracellular matrix, and, in rheumatoid disease only, surface synoviocytes. For the most part extracellular stain density varied with the number of Staining for constituents of their cytoplasm in this way accentuated the pattern of plasma cell distribution. Plasma cells were found between the granulomata in tuberculous lesions, admixed with polymorphs in septic arthritis and as part of occasional, subintimal, and capsular lymphoplasmacytic aggregates in systemic sclerosis, pyrophosphate deposition disease, gout, osteoarthritis, and traumatic arthritis. In rheumatoid disease, ankylosing spondylitis, systemic lupus erythematosus, Reiter's disease, and psoriatic arthritis plasma cells were present in the deep subintima and capsule but were most prominent in the superficial subintima in a band like zone parallel with the surface and separated from surface synoviocytes by a relatively acellular layer of connective tissue up to 50 gm deep (Fig. 1) . In ankylosing spondylitis and systemic lupus erythematosus the subintimal chronic inflammatory cell infiltrate tended to be less dense than in rheumatoid disease, and in some examples of Reiter's disease the infiltrate had a particularly prominent polymorph component. The total number of plasma cells (Table) varied considerably between biopsy specimens, including those from patients in the same disease group. The mean number of plasma cells was highest for the rheumatoid and psoriatic patients, and these two groups contained all those biopsy specimens in which the total number of plasma cells in the study area exceeded 2000. These biopsy specimens constituted 62% of those in the group with rheumatoid diseases and 75% in the group with psoriasis.
Of the different subtypes of plasma cells, those reacting for y heavy chains were found most often in (Figs. 2, 3 , 4, and 5). All those biopsy specimens, in which there were more than 100 pm positive cells in the study area (3 75 mm2), were from patients with rheumatoid disease. Similarly, all those patients in whom 10% or more of the plasma cells contained p heavy chains also came from this group. These constituted 74% of the patients with rheumatoid disease.
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